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lu'os^solution free ofyjparticulate matter and gels 
[greateru^n 0.5 ^un in diameteij, said viscoelastic solu- 
tion havinga^ero shear viscosity in excess of 15,000 
cps, an averageW)lecular weight in excess of 250,000 
Daltons and being pyrogen free and non-toxic when a 
therapeutically effective amount of said solution is in 
jected into a human 

2. The improved composition of claim 1 wherein said 
composition being pyrogen free and non-toxic when a 
therapeutically effective amount of the solution is in- 10 
jected into a human eye. 

3. The viscoelastic solution of claim 2 wherein the 
h y drox ypropy lmeth y 1 cell ulose is present in a concen- 
tration from about 2.0% to about 2.5%. 

4. The viscoelastic solution of claim 2 wherein the 15 
viscosity of the solution is from about 25,000 cenbpoise 
to about 40,000 centipoise. 

5. The viscoelastic solution of claim 2 wherein the 
average molecular weight of the hydroxypropylmethyl- 
cellulose is greater than about 375,000 but less than 
420,000. 

6. The viscoelastic solution of claim 2 prepared from 
a blend of a first hydroxypropylmethylcellulose having 
a first molecular weight and a second hydroxypropyl- 
methylcellulose having a greater molecular weight, the 
blend being processed to produce the particulate free, 
pyrogen free, and non-toxic solution. 

7. The viscoelastic solution of claim 6 wherein the 
blend is processed by filtration, redissolving and re- 
moval of low molecular weight material, mid-process 
autoclaving and removal of dissolved gases. 

8. The viscoelastic solution of claim 7 wherein the 
hydroxypropylmethylcellulose in the viscoelastic solu- 
tion after processing has an average molecular weight 
greater than the average molecular weight of the first 
hydroxypropylmethylcellulose or the second hydroxy- 
propylmethylcellulose. 

9. The viscoelastic solution of claim 6 wherein the 
first hydroxypropylmethylcellulose has an average mo- 43 
lecular weight of about 85.000 and the second hydroxy- 
propylmethylcellulose has an average molecular weight 
of about 220,000. 

10. The viscoelastic solution of claim 8 wherein the 
average molecular weight of the hydroxypropylmethyl- 45 
cellulose after processing is greater than 375,000 but less 
than 420.000. 

11. The viscoelastic solution of claim 6 having a hy- 
droxypropylmethylcellulose concentration of about 

12. The viscoelastic solution of claim 5 wherein the 
hydroxypropylmethylcellulose has an average molecu- 

weight of about 410.000. 
J&"A process for preparing a viscoelastic solution of 
ydroxypropylmethylcell ulose in/a phy siological sa lt 55 
solution, the composition being^fee o^Jparticulate mate" 
rial and gels [greater than 0.5 jim in diameter]and being 
pyrogen free and non- toxic/when a therapeutically ef- 
fective amount of said solution is injected into a human 
eye, the process comprising the steps of: 60 

a) dispersing the Jr ydroxypropylmethylcell ulose in 
the salt solution to form a suspension. 

b) heating the suspension of step (a) lO about 95* C. 
allowing any undissolved material to settle and 
discardine/the supernatant liquid above the undis- 65 
solved materia]. 

c) res us pending the undissolved material to form a 
second/ suspension of hydroxypropylmethylcel- 
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lulose and heating the secondsijsp^ion to form a 

thick gel, r 

d) filtering the gel tbrougfa-Tseries of filter^ the series 
including a ftna^fflter having 0.5/xm opening^ to 

5 form a clepn-'solution, 

e) autocjaving the clean solution, . „ 
0 cooling the autoclaved clean solution and altering 
v^Ste cooled solution, and 

<t-g r x$£&&toZTterftoBr&t cooled solution: — V 

10 HO The process of claim 13 wherein the physiological 
salt solution has a pH of about 8.7 and ooatona NaGL 
KG, CaCh^HiO, MgCl.6H.iP* NnC^jOiJH^O 
NaiC6HO7,2H20. . 
IS The process of claim 13 wherein the hydroxy- 
15 propylmethylcellulose dispersed in the aqueous salt 
solution is a blend of a first bydrosypropylmethylcel- 
luloee having a first molecular weight and a second 
hydroxypropylmethylcellulose having a higher molecu- 
lar weight- 

20 U. The process of claim 15 wherein the first hydrox- 
ypropylmethylcellulose has a molecular weight of 
about 85,000 Daltons and the second hydroxypropyl- 
methylcellulose has a molecular weight of about 
220 t OOO Daltons. . t 

25 17 The process of claim 15 wherein the weight of the 
first hydroxypropylmethylcellulose in the suspension is 
about the weight of the second hydroxypropylmethyl- 
celluiose. . , 

18 The process of claim 15 wherein the hydroxy- 
30 propylmethylcellulose in the suspension is about 3% by 

weiftht 

19 The process of claim 13 wherein the concentra- 
tion of the hydroxypropylmethylcellulose in the de- 
gassed solution is from about 2.0% to about 2.5%. 

3 < 20 The process of claim 13 wherein the concentxa- 
" turn of the hydroxypropylmethylcellulose in the de- 
gassed solution is about 2.3%. 

21 The process of claim 13 wherein the viscosity of 
the degassed solution is from about 25,000 centipoise to 

40 about 40,000 centipoise. , 

22 The process of claim 13 wherein the viscosity ot 
the degassed solution is about 40.000 centipoise 

23 The process of claim 13 wherein the molecular 
weight of the hydro*>?ropylmethylceuulose in the 

4 5 degassed solution is greater than about 3. 5.000 but less 
than about 420.000. 

24 The process of claim 11 wherein the molecular 
weight of the hydrox^ropylmethylceUulose in the 
degassed solution is about 410.000. 

. 0 «Fa vtscoelastic composition for injection into a 
humaW:ye the viscoelastic composition comprising 
hydrox^^lmethylcellulose in a physiological salt 
solution. 

the hvdroxNnpWlmethylceUulose having ™ »£™f c 
molecular wck greater than about .75.000 but 
less than about 42&C00 and being present in a con- 
centration from abouW-0% to about 2.5%. 
the composiuon having a^osity from about .5.000 

centipoise to about 40. OOtfWi poise, being free ot ^hanflTll I 
bo particulate matter and gelsj^eater than 0.5 in 
diameter]and being pyrogen fr>e and nontoxic 
26 The viscoelastic composition of claim 25 wherein 
the concentration of the hydroxv-propylmcthylcellulose 
is about 2 3%. the average molecular weight of the 
o5 hvdro^-propylmethylcellulose is abou^t 4O0.800 and the 
zero shear visco<ny of the composition is about 4U.UUU 
centipoise 
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A process for preparing a high viscosity, sterile solution of 
lydroxypropylmethylcellulose in an aqueous solution, the high viscosjty. sterile 
solution being non-toxic, non-pyrogenic. and substantially free of particulate matter 
and gels harmful to the human eye, the process comprising the steps of: 
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a) dispersing hydroxypropylmethylpellulose in a first part of the aqueous 
solution to form g suspension; 

allowing the suspension to settle to yield a supernatant and a sediment 
comprising high molecular weight hydroxypropylmethylcellulose^ 

c) discarding the supernatant, and leaving the sediment: 



15 



el 



resuspending/the sediment in a second part of the aqueous solution to 
form g gel; 

filtering^the gel through a series of successively finer filters to remove 
harmful particulate and gelatinous matter to form a clean solution: and 
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f) sterilizing the clean solution. 
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28. The process of step 27. wherei n step a) is performed at a sufficiently 
elevated temperature to solvate low molecular weight hvdroxypropylmethylcellulose. 
an^l step e) is performed at a sufficiently elevated temperature to significantly reduce 
the visqosity of the gpl. 



29. The process of claim 28. wherein the sterilization of the clean solution 
30 is effected by autoclavina. 



30. The process of claim 29. comprising the further steps of: 

3) cooling the autoclaved clean solution: 

bj filtering the cooled solution: and 

c) degassing the filtered, cooled solution . 




